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RETRIEVE EVENT LOG INCLUDING DATA OF EVENTS ~
CAPTURED DURING EXECUTION OF ONE OR MORE 302 /
PROCESSES IN ORGANIZATION TO SERVICE
PLURALITY OF CLIENTS OF PREDEFINED TYPE
Y
ANALYZE EVENT LOG ACROSS PLURALITY OF
CLIENTS OF PREDEFINED TYPE TO DETERMINE CROGS- 304
CLIENTELE INFORMATION ASSOCIATED WITH ONE OR
MORE PROCESSES
|
DETERMINE SET OF ROOT-CAUSES ASSOCIATED
WITH PROCESS COMPLIANCE DEVIATION OF ONE OR 306
MORE PROCESSES BASED ON ONE OR MORE PROCESS
MODELS AND/OR ONE OR MORE DECISION RULES

L
GENERATE ONE OR MORE RECOMMENDATIONS FOR P
CLIENT PROCESS EXECUTION OF ONE OR MORE
PROCESSES BASED ON SET OF ROOT-CAUSES
L
PRESENT ONE OR MORE RECOMMENDATIONS TO
USER, ON DISPLAY SCREEN OF USER'S COMPUTING
DEVICE
¥
ASSIGN VALUES TO ONE OR MORE PARAMETERS 3
ASSOCIATED WiTH EXECUTION OF ONE OR MORE -
PROCESSES, WITH OR WITHOUT USER-INPUT

¥

SIMULATE CLIENT PROCESS EXECUTION OF ONE OR |
MORE PROCESSES BASED ON VALUES OF ONE OR 314
MORE PARAMETERS AND ONE OR MORE PROCESS

MODELS

FIG. 3A
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DETERMINE ONE OR MORE PROCESS MODELS OF ONE M
OR MORE PROCESSES BASED ON PROCESS e
DISCOVERY ANALYSIS OF EVENT LOG

L

DETERMINE OBSERVED VALUES OF ONE OR MORE

PERFORMANCE METRICS AND/OR ONE OR MORE 3040

PROCESS BOTTLENECKS BASED ON PERFORMANCE
ANALYSIS OF EVENT LOG

L

DETERMINE PROCESS COMPLIANCE DEVIATION
BETWEEN OBSERVED AND EXPECTED CLIENT 304
PROCESS EXECUTION OF ONE OR MORE PROCESSES o
BASED ON COMPLIANCE ANALYSIS OF EVENT LOG

FIG. 3B
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METHOD AND SYSTEM FOR GENERATING
RECOMMENDATIONS ASSOCIATED WITH
CLIENT PROCESS EXECUTION IN AN
ORGANIZATION

TECHNICAL FIELD

[0001] The presently disclosed embodiments are related,
in general, to process execution in an organization. More
particularly, the presently disclosed embodiments are related
to methods and systems for generating recommendations
associated with process execution in an organization.

BACKGROUND

[0002] Service-sector organizations, such as service pro-
viders, are trained to serve a set of processes within different
domains across a large number of clients. Certain Service
Level Agreements (SLLAs) are required to be met by the
Service-sector organizations by use of a service delivery
network for performance quantification. Mostly, the perfor-
mance of the service-sector organizations may be challenged
by various factors, such as inefficient processes, complex
workflows, tighter costs, and stringent compliance require-
ments.

[0003] To overcome such challenges, a service-sector
organization records event data associated with clients and
their processes to gain insights on process execution, by use
of various process mining techniques. In certain scenarios,
the service-sector organization may serve a standard set of
processes within different domains across various clients.
Though there may be certain commonalities within similar
processes across various clients, however, each such may
have its own specifications with respect to such similar
processes. Accordingly, the operational key performance
indicators (KPIs) of the service-sector organization across
such clients may be dissimilar even for such similar pro-
cesses. This dissimilarity in process performance may be
attributed to various factors, such as variations in workflow
design, resource allocation, context dependencies, and/or
skill deficiencies. For example, two clients that require a
similar process, such as a document verification, to be
executed, may incur different turnaround times for process
completion. In certain scenarios, this may result in the
service-sector organization meeting SLAs for one set of
clients, and violating those of other sets of clients, despite
the similarity in processes. Thus, there is a need to gain
insights for such variance in performance and optimize the
execution of the processes across the multiple clients ser-
viced by the organizations.

[0004] Further limitations and disadvantages of conven-
tional and traditional approaches will become apparent to
one of skill in the art, through comparison of described
systems with some aspects of the present disclosure, as set
forth in the remainder of the present application and with
reference to the drawings.

SUMMARY

[0005] According to embodiments illustrated herein, there
is provided a method for recommending a client process
execution based on event log data pertaining to execution of
one or more client processes corresponding to a plurality of
clients of an organization. The method may include retrieval
of an event log from a memory device, by one or more
processors. The event log may include data associated with
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one or more events captured during execution of one or more
processes in the organization. The one or more processes
may correspond to services provided by the organization to
a plurality of clients of a predefined type. Further, the
method may include analysis of the retrieved event log
across the plurality of clients of the predefined type, by the
one or more processors. Based on the analysis of the event
log across the plurality of clients, cross-clientele information
associated with the one or more processes may be deter-
mined. The cross-clientele information may include at least
a process compliance deviation between observed and
expected client process execution of the one or more pro-
cesses. The method may further include determination of a
set of root-causes associated with the process compliance
deviation of the one or more processes, by the one or more
processors. The set of root-causes may be determined based
on at least one or more process models of the one or more
processes and/or one or more decision rules associated with
the organization. In addition, the method may include gen-
eration of one or more recommendations for the client
process execution of the one or more processes of the
organization, based on the determined set of root-causes, by
the one or more processors.

[0006] According to embodiments illustrated herein, there
is provided a system for recommending a client process
execution based on event log data pertaining to execution of
one or more client processes corresponding to a plurality of
clients of an organization. The system includes one or more
processors configured to retrieve an event log from a
memory device. The event log may include data associated
with one or more events captured during execution of one or
more processes in the organization. The one or more pro-
cesses may correspond to services provided by the organi-
zation to a plurality of clients of a predefined type. Further,
the one or more processors may be configured to analyze the
retrieved event log across the plurality of clients of the
predefined type. Based on the analysis of the event log
across the plurality of clients, cross-clientele information
associated with the one or more processes may be deter-
mined. The cross-clientele information may include at least
a process compliance deviation between observed and
expected client process execution of the one or more pro-
cesses. The one or more processors may be further config-
ured to determine a set of root-causes associated with the
process compliance deviation of the one or more processes.
The set of root-causes may be determined based on at least
one or more process models of the one or more processes
and/or one or more decision rules associated with the
organization. In addition, the one or more processors may be
further configured to generate one or more recommendations
for the client process execution of the one or more processes
of the organization, based on the determined set of root-
causes.

[0007] According to embodiments illustrated herein, there
is provided a computer program product for use with a
computing device. The computer program product com-
prises a non-transitory computer readable medium storing a
computer program code for recommending a client process
execution based on event log data pertaining to execution of
one or more client processes corresponding to a plurality of
clients of an organization. The computer program code is
executable by one or more processors in the computing
device to retrieve an event log from a memory device. The
event log may include data associated with one or more
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events captured during execution of one or more processes
in the organization. The one or more processes may corre-
spond to services provided by the organization to a plurality
of clients of a predefined type. The computer program code
is further executable by the one or more processors to
analyze the retrieved event log across the plurality of clients
of'the predefined type. Based on the analysis of the event log
across the plurality of clients, cross-clientele information
associated with the one or more processes may be deter-
mined. The cross-clientele information may include at least
a process compliance deviation between observed and
expected client process execution of the one or more pro-
cesses. The computer program code is further executable by
the one or more processors to determine a set of root-causes
associated with the process compliance deviation of the one
or more processes. The set of root-causes may be determined
based on at least one or more process models of the one or
more processes and/or one or more decision rules associated
with the organization. In addition, the computer program
code is further executable by the one or more processors to
generate one or more recommendations for the client pro-
cess execution of the one or more processes of the organi-
zation, based on the determined set of root-causes.

BRIEF DESCRIPTION OF DRAWINGS

[0008] The accompanying drawings illustrate the various
embodiments of systems, methods, and other aspects of the
disclosure. Any person with ordinary skills in the art will
appreciate that the illustrated element boundaries (e.g.,
boxes, groups of boxes, or other shapes) in the figures
represent one example of the boundaries. In some examples,
one element may be designed as multiple elements, or
multiple elements may be designed as one element. In some
examples, an element shown as an internal component of
one element may be implemented as an external component
in another, and vice versa. Furthermore, the elements may
not be drawn to scale.

[0009] Various embodiments will hereinafter be described
in accordance with the appended drawings, which are pro-
vided to illustrate the scope and not to limit it in any manner,
wherein like designations denote similar elements, and in
which:

[0010] FIG.1 is a block diagram of a system environment,
in which various embodiments can be implemented;
[0011] FIG. 2 is a block diagram that illustrates a system
for generating recommendations associated with client pro-
cess execution in an organization, in accordance with at least
one embodiment;

[0012] FIG. 3A is a flowchart that illustrates a method for
generating recommendations associated with client process
execution in an organization, in accordance with at least one
embodiment;

[0013] FIG. 3B is a flowchart that illustrates a method for
performing a cross-clientele analysis of an event log across
a plurality of clients of an organization, in accordance with
at least one embodiment;

[0014] FIG. 4 is a flow diagram that illustrates a method
for generating recommendations associated with client pro-
cess execution in an organization, in accordance with at least
one embodiment;

[0015] FIG. 5 illustrates an exemplary event log of one or
more processes that may be executed in an organization to
service a plurality of clients of a predefined type, in accor-
dance with at least one embodiment;
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[0016] FIG. 6 illustrates an exemplary process model for
transaction-based business processes of an organization, in
accordance with at least one embodiment;

[0017] FIGS. 7A and 7B illustrate exemplary process
models of a process across two different clients, which may
be determined based on a cross-clientele analysis of an event
log, in accordance with at least one embodiment; and
[0018] FIG. 8 illustrates exemplary deviations in client
process execution of one or more processes, which may be
determined based on compliance analysis of an event log
across a plurality of clients, in accordance with an embodi-
ment.

DETAILED DESCRIPTION

[0019] The present disclosure is best understood with
reference to the detailed figures and description set forth
herein. Various embodiments are discussed below with
reference to the figures. However, those skilled in the art will
readily appreciate that the detailed descriptions given herein
with respect to the figures are simply for explanatory pur-
poses as the methods and systems may extend beyond the
described embodiments. For example, the teachings pre-
sented and the needs of a particular application may yield
multiple alternative and suitable approaches to implement
the functionality of any detail described herein. Therefore,
any approach may extend beyond the particular implemen-
tation choices in the following embodiments described and
shown.

[0020] References to “one embodiment,” “at least one
embodiment,” “an embodiment,” “one example,” “an
example,” “for example,” and so on, indicate that the
embodiment(s) or example(s) may include a particular fea-
ture, structure, characteristic, property, element, or limita-
tion, but that not every embodiment or example necessarily
includes that particular feature, structure, characteristic,
property, element, or limitation. Furthermore, repeated use
of the phrase “in an embodiment” does not necessarily refer
to the same embodiment.

[0021] Definitions: The following terms shall have, for the
purposes of this application, the meanings set forth below.
[0022] A “computing device” refers to a device that
includes one or more processors/microcontrollers and/or any
other electronic components, a device, or a system that
performs one or more operations according to one or more
programming instructions/codes. Examples of the comput-
ing device may include, but are not limited to, a desktop
computer, a laptop, a personal digital assistant (PDA), a
mobile device, a Smartphone, a tablet computer (e.g., iPad®
and Samsung Galaxy The), and/or the like.

[0023] An “organization” refers to an organized collection
of individuals employed to perform one or more tasks
directed towards a particular objective, such as to perform
tasks related to operations, administration, and business
dealings associated with the organization. The collection of
individuals employed by the organization and/or one or
more external vendors of the organization may work for the
organization to provide one or more services to one or more
clients of the organization. The one or more services may be
provided to the one or more clients by execution of one or
more processes in the organization.

[0024] A “client” refers to an organization, an individual,
a group of individuals, or a third party entity, which may
request for one or more services from an organization. The
one or more services may be provided to the client by
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execution of one or more processes in the organization. In an
embodiment, the client may be external to the organization.
Alternatively, the client may correspond to an entity internal
to the organization. That is, the client may be a part of a first
department or group of the organization, whereas, the one or
more employees who service the request of the client may be
a part of the first or a second department or group of the
organization. For instance, the client may correspond to a
management of the department or group and the one or more
employees may correspond to the personnel associated with
that department or group.

[0025] A “resource” refers to an employee, a vendor, a
computing-device, a building, machinery, and/or other capi-
tal investment of an organization which may be an integral
entity to provide services to a client.

[0026] A “process” refers to a workflow including one or
more ordered tasks that may be performed by one or more
resources associated with an organization to provide a
service to at least one client of the organization. In an
embodiment, one or more processes of the organization may
correspond to a transaction-based outsourcing process of the
organization to provide one or more transactional services to
one or more clients of the organization. In an embodiment,
the organization may implement a service delivery frame-
work to service the one or more clients of the organization.
That is, the one or more processes may be executed through
the service delivery framework to service the one or more
clients of the organization.

[0027] “Process compliance” refers to a degree of adher-
ence of an observed execution of a process with respect to
an expected execution of the process. A deviation of the
process compliance of a process may be observed when the
observed execution of the process deviates from its expected
execution in terms of one or more performance metrics (in
terms of SLAs/KPIs), control-flow related aspects, data-
related aspects, and/or resources-related aspects.

[0028] An “activity” or “task” refers to an individual step
that may be required to be performed to carry out a workflow
associated with a process, during an execution of the pro-
cess. The activity or task may have well defined input and
output parameters. A resource of the organization employed
on the activity or task may be required to apply his/her skill
set and experience to efficiently convert the input to the
output associated with the activity or task to meet SLAs or
KPIs defined for the activity or task.

[0029] An “event” refers to an occurrence of an instance
of a process, such as when an activity or task related to an
execution of the process is performed by a resource asso-
ciated with an organization. The event may be captured
along with metadata associated with the event, such as
occurrence timestamp, resources involved, incurred cost,
and the like. Data associated with the captured event may be
stored as event data in an event log in a database.

[0030] A “Service Level Agreement” (SLA) refers to a
service delivery contract that may be officially agreed upon
and signed between a service provider (such as an organi-
zation) and a service recipient (such as a client of the
organization). Typically, the SLA may include various
aspects of service, such as scope, quality, and responsibili-
ties of both parties of the contract. Any lapses related to
execution of work related to the SLA may require the party
responsible for the lapses to bear any losses incurred thereof,
as per terms and conditions specified in the SLA.
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[0031] A “Key Performance Indicator” (KPI) refers to a
measurable business metric that may be used by an organi-
zation to evaluate factors that may be considered as essential
for success of the organization. The KPIs may differ for
various organizations, based on the type of the organization
and the domain of operation of the organization. Examples
of KPIs may include, but are not limited to, turn-around-
time (TAT), average processing time of process, and the like.
[0032] A “service delivery framework™ refers to a pre-
determined business plan or a blueprint associated with a
service-sector organization that may be implemented by the
organization to service a plurality of clients of varied types.
The plurality of clients of different types may be provided
one or more services by the organization by execution of one
or more processes in the organization through the service
delivery framework implemented by the organization. In
addition, in an embodiment, the service delivery framework
may define how the plurality of clients of the organization
may be segregated into various predefined types. The service
delivery framework may also be used to translate client
specific SLAs and KPIs (external or committed to the client)
into organizational SLAs and KPIs (internal or committed
within the organization), and vice versa. The service deliv-
ery framework may also indicate the various service offer-
ings of the organization and an operational structure of the
organization for servicing clients of different types.

[0033] A “process model” refers to structural or descrip-
tive representation associated with a workflow or a pattern
of ordered activities or tasks associated with a process. In an
embodiment, a process model of a process may be pre-
determined for an organization and a predefined type of a
plurality of clients of the organization. The process model
may also be determined based on process mining (or process
discovery analysis) of the event log across the plurality of
clients of the predefined type.

[0034] A “decision rule” refers to a rule that may define or
constraint one or more aspects of business or decision-
making associated with an organization. The decision rule
may assert a business structure to control or influence a
process execution behavior of one or more processes in the
organization.

[0035] An “organizational structure” refers to a system
that may define a hierarchy of employees, associates, or
consultants associated with an organization. The organiza-
tion structure may identify various jobs in the organization.
Further, the organizational structure may indicate authority,
communication, rights, duties, and chain of reporting frame-
work associated with each job in the organization.

[0036] “Skill metrics” refer to one or more matrices that
may be used to represent experience and skill proficiency of
various resources associated with the organization.

[0037] FIG. 1 is a block diagram of a system environment
100 in which various embodiments may be implemented.
The system environment 100 includes one or more organi-
zational computing-devices 102, one or more clientele com-
puting-devices 104, a first user computing-device 106, a
database server 108, an application server 110, and a com-
munication network 112. The one or more organizational
computing-devices 102 may include a first set of computing-
devices 102A-1 to 102A-N, a second set of computing-
devices 102B-1 to 102B-N, and a third set of computing-
devices 102C-1 to 102C-N. The one or more clientele
computing-devices 104 may include one or more first client
computing-devices 104A, one or more second client com-
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puting-devices 1048, and one or more third client comput-
ing-devices 104C. The one or more first client computing-
devices 104A may include a first computing-device 104A-1,
a second computing-device 104A-2, and a third computing-
device 104A-3, associated with a first client. Similarly, the
one or more second client computing-devices 104B may
include a first computing-device 104B-1, a second comput-
ing-device 104B-2, and a third computing-device 104B-3,
associated with a second client. Further, the one or more
third client computing-devices 104C may include a first
computing-device 104C-1, a second computing-device
104C-2, and a third computing-device 104C-3, associated
with a third client. The various devices of the system
environment 100 may be communicatively coupled through
the communication network 112.

[0038] The one or more organizational computing-devices
102 may correspond to computing devices that may be used
in an organization by one or more employees or vendors of
the organization. The one or more organizational comput-
ing-devices 102 may be used to perform one or more tasks
associated with operations, management, or administration
of the organization. Further, the one or more organizational
computing devices 102 may be used to perform one or more
tasks associated with one or more processes executed in the
organization to service a plurality of clients of the organi-
zation. In an embodiment, the organization may implement
a service delivery framework to service the plurality of
clients of the organization. That is, the one or more pro-
cesses may be executed through the service delivery frame-
work to service the plurality of clients of the organization. In
accordance with an embodiment, the one or more organiza-
tional computing-devices 102 may capture one or more
distinct events during the execution of the one or more
processes. Thereafter, the one or more organizational com-
puting-devices 102 may transmit the captured event and
associated information, i.e. metadata, to the database server
108 for storage in an event log. The event data stored in the
event log may be later analyzed by the application server 110
for generation of recommendations for the client process
execution of the one or more processes in the organization.

[0039] InFIG. 1, the one or more organization computing-
devices 102 are shown to include computing devices of
various types. For instance, the first set of computing-
devices 102A-1 to 102A-N from amongst the one or more
computing-devices 102 may correspond to computing-de-
vices that may be provided at workstations associated with
the one or more employees of the organization. Examples of
the first set of computing devices 102A-1 to 102A-N may
include desktop personal computers or thin-client (or Virtual
Machine) based computers. Further, the second set of com-
puting-devices 102B-1 to 102B-N may include portable
computing devices that may be used by the one or more
employees or vendors during traveling, official tours, work-
from-home, or otherwise. In addition, the third set of com-
puting devices 102C-1 to 102C-N may correspond to por-
table computing devices used under a BYOD (Bring Your
Own Device) IT infrastructure associated with the organi-
zation. That is, the third set of computing devices 102C-1 to
102C-N may be owned by the individual employees or
vendors of the organization. However, one or more hardware
and/or software may be installed or configured in such
computing devices to enable such computing devices to
function according to the IT policies of the organization, to
protect against data theft and data leakage. Examples of the
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portable computing devices may include, but are not limited
to, a laptop, a tablet computer, a Smartphone, and/or a
personal digital assistant.

[0040] The one or more clientele computing-devices 104
may correspond to computing devices that may be associ-
ated with one or more clients of the organization. The one or
more first client computing-devices 104 A may be associated
with the first client, whereas the one or more second client
computing-devices 104B may be associated with the second
client. Further, the one or more third client computing-
devices 104C may be associated with the third client. The
one or more clients of the organization may request one or
more services that may be provided by the organization. The
one or more services may be provided to the one or more
clients based on execution of one or more processes in the
organization. The one or more clients may receive an output
of the one or more services from the one or more organi-
zational computing-devices 102, on the one or more clien-
tele computing-devices 104. The output of the one or more
services may include, but is not limited to, one or more
reports, media content, compilation of data and statistics
and/or other information provided by the organization to the
one or more clients on request.

[0041] Inan embodiment, the client may be external to the
organization. Alternatively, the client may correspond to an
entity internal to the organization. That is, the client may be
a part of a first department or group of the organization,
whereas, the one or more employees who service the request
of the client may be a part of a second department or group
of the organization. In another scenario, the one or more
employees may be employees of the same first department
or group of the organization. For instance, the client may
correspond to a management of the department or group and
the one or more employees may correspond to the personnel
associated with that department or group. When the client
corresponds to an internal entity of the organization, one or
more computing-devices of the client may belong to the one
or more organizational computing-devices 102.

[0042] The one or more clientele computing devices 104
may be of various types. For instance, the first computing-
device 104A-1 associated with the first client may corre-
spond to desktop personal computers or thin-client (or
Virtual Machine) based computers. The second computing-
device 104A-2 associated with the first client may corre-
spond to portable computing devices used by users associ-
ated with the first client while traveling, official tours,
work-from-home, or otherwise. Further, the third comput-
ing-device 104A-3 associated with the first client may
correspond to portable computing devices used under a
BYOD IT infrastructure of the first client. Examples of the
portable computing devices may include, but are not limited
to, a laptop, a tablet computer, a Smartphone, and/or a
personal digital assistant. The one or more second client
computing-devices 104B and the one or more third client
computing-devices 104C may be similar to the one or more
first client computing-devices 104A.

[0043] The first user computing-device 106 may corre-
spond to a computing device used by a user who may desire
to receive recommendations for optimization of the one or
more processes of the organization. The user may corre-
spond to an employee of the organization, such as an analyst,
a manager of a department, a business unit head, and/or a
director of a company. Alternatively, the user may corre-
spond to a third party associate, such as a legal or corporate
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counsel, an external auditor, and/or a client of the organi-
zation. The user may use the first user computing-device 106
to transmit a request to the application server 110 to analyze
the one or more processes of the organization across a
plurality of clients of the organization. The plurality of
clients may belong to predefined types. Based on the analy-
sis, the first user computing-device 106 may receive one or
more recommendations for optimization of the one or more
processes of the organizations, which may be displayed to
the user, via a user interface of the first computing-device
106.

[0044] In an embodiment, the first user computing device
106 may either be one of the one or more organizational
computing-devices 102 or may be one of the one or more
clientele computing-devices 104. Alternatively, the first user
computing-device 106 may be separate from the one or more
organizational computing-devices 102 and the one or more
clientele computing-devices 104, as shown in FIG. 1.
Examples of the first computing-device 106 may include,
but are not limited to, a personal computer, a laptop com-
puter, a tablet computer, a Smartphone, and/or a personal
digital assistant.

[0045] In an embodiment, the database server 108 may be
configured to store the event log associated with the one or
more processes executed in the organization. The event log
may store data associated with the one or more events that
may be captured during the execution of the one or more
processes in the organization. In accordance with an
embodiment, the one or more processes may correspond to
services provided by the organization to the plurality of
clients of the predefined type. Thus, the event log may be
associated with services provided to the plurality of clients
of the predefined type. Further, the database server 108 may
store one or more other event logs that may store event data
related to one or more other processes used to service
another plurality of clients of another predefined type.
Alternatively, the database server 108 may store a single
event log that may include event data related to processes
used to service all the clients of the organization. In such a
scenario, during the analysis of the event log, the event log
may be filtered to retrieve event data associated with the
plurality of client of a specific predefined type.

[0046] In addition to storing the event log, the database
server 108 may store augmented business data associated
with the organization. The augmented business data may
include one or more process models of the one or more
processes, or decision rules, organizational structure, and/or
skill metrics associated with the organization. Further, the
database server 108 may also store information associated
with the service delivery framework deployed by the orga-
nization to provide services to the one or more clients based
on execution of the one or more processes.

[0047] In an embodiment, the database server 104 may
receive a query from the one or more organizational com-
puting-devices 102, the first user computing-device 106,
and/or the application server 110, to extract/store informa-
tion from/to the database server 108. The database server
108 may be realized through various database technologies
such as, but not limited to, Microsoft® SQL Server,
Oracle®, IBM DB2®, Microsoft Access®, PostgreSQL®,
MySQL®, and SQLite®. In an embodiment, the one or
more organizational computing-devices 102, the first user
computing-device 106, and/or the application server 110
may connect to the database server 108 using one or more
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protocols such as, but not limited to, Open Database Con-
nectivity (ODBC) protocol and Java Database Connectivity
(JDBC) protocol.

[0048] A person with ordinary skills in the art will under-
stand that the scope of the disclosure is not limited to the
database server 108 as a separate entity. In an embodiment,
the functionalities of the database server 108 can be inte-
grated into the application server 110 and/or the first user
computing-device 106.

[0049] Inanembodiment, the application server 110 refers
to a computing device or a software framework hosting an
application or a software service. In an embodiment, the
application server 110 may be implemented to execute
procedures such as, but not limited to, programs, routines, or
scripts stored in one or more memories for supporting the
hosted application or the software service. In an embodi-
ment, the hosted application or the software service may be
configured to perform one or more predetermined opera-
tions.

[0050] In an embodiment, the application server 110 may
be configured to receive a request from the first user com-
puting-device 106 for recommendations to improve execu-
tion of one or more processes associated with provision of
services by the organization to a plurality of clients of a
predefined type. Based on the received request, the appli-
cation server 110 may extract event data associated with one
or more events that may be captured during execution of the
one or more processes in the organization. As discussed, the
one or more processes may be used to service the plurality
of clients of the predefined type. The application server 110
may analyze the retrieved event data across the plurality of
clients of the predefined type to determine cross-clientele
information associated with the one or more processes. The
cross-clientele information may include includes a process
compliance deviation between an observed and an expected
client process execution of the one or more processes. For
instance, the cross-clientele information may include com-
pliance deviations of the processes, in terms of one or more
performance metrics (such as KPIs/SLAs), control-flow
related aspects, data-related aspects, and/or resources-re-
lated aspects. The application server 110 may determine a
set of root-causes associated with the process compliance
deviation based at least on one or more process models of
the one or more processes and/or one or more decision rules
associated with the organization. Thereafter, the application
server 110 may generate one or more recommendations for
an optimized execution of the one or more processes in the
organization based on the determined set of root-causes. The
application server 110 may transmit the one or more gen-
erated recommendations to the first user computing device
106, for display to the user of the first user computing device
106. The analysis of the event log for the generation of the
one or more recommendations for improvement of execu-
tion of the one or more processes is explained further in
conjunction with FIG. 3A and FIG. 3B.

[0051] The application server 110 may be realized through
various types of application servers such as, but not limited
to, a Java application server, a .NET framework application
server, a Base4 application server, a PHP framework appli-
cation server, or any other application server framework.
[0052] A person with ordinary skills in the art will under-
stand that the scope of the disclosure is not limited to the
application server 110 as a separate entity. In an embodi-
ment, the application server 110 may be implemented as an
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application program installed on the first user computing-
device 106. In such a scenario, the first user computing-
device 106 may include the functionalities of the application
server 110.

[0053] The communication network 112 corresponds to a
medium through which content and messages flow between
various devices of the system environment 100 (e.g., the one
or more organizational computing-device 102, the one or
more clientele computing-devices 104, the first user com-
puting-device 106, the database server 108, and/or the
application server 110). Examples of the communication
network 112 may include, but are not limited to, a Wireless
Fidelity (Wi-Fi) network, a Wireless Area Network (WAN),
a Local Area Network (LAN), or a Metropolitan Area
Network (MAN). Various devices in the system environ-
ment 100 can connect to the communication network 112 in
accordance with various wired and wireless communication
protocols such as Transmission Control Protocol and Inter-
net Protocol (TCP/IP), User Datagram Protocol (UDP), and
2@, 3G, or 4G communication protocols.

[0054] FIG. 2 is a block diagram that illustrates a system
for generating recommendations associated with client pro-
cess execution in an organization, in accordance with at least
one embodiment. With reference to FIG. 2, there is shown
a system 200 that may correspond to the application server
110 or the first user computing-device 106. For the purpose
of ongoing description, the system 200 is considered as the
application server 110. However, the scope of the disclosure
should not be limited to the system 200 as the application
server 110. The system 200 may also be realized as the first
user computing-device 106, without departure from the
scope of the disclosure.

[0055] The system 200 includes one or more processors,
such as a processor 202, one or more memories, such as a
memory 204, one or more transceivers, such as a transceiver
206, and one or more input/output (I/O) units, such as an [/O
unit 208. The system 200 may further include an analytics
engine 210, a root-cause diagnosis engine 212, and a rec-
ommendation engine 214. The transceiver 206 may be
connected to the communication network 112.

[0056] The processor 202 may be configured to execute
one or more sets of instructions, codes, scripts, and programs
stored in the memory 204. The processor 202 is coupled to
the memory 204, the transceiver 206, the /O unit 208, the
analytics engine 210, the root-cause diagnosis engine 212,
and the recommendation engine 214. The processor 202 may
execute the one or more sets of instructions, codes, scripts,
and programs stored in the memory 204 to perform the one
or more associated operations. The processor 202 may be
implemented based on a number of processor technologies
known in the art. Examples of the processor 202 include, but
are not limited to, an X86-based processor, a Reduced
Instruction Set Computing (RISC) processor, an Applica-
tion-Specific Integrated Circuit (ASIC) processor, and/or a
Complex Instruction Set Computing (CISC) processor.
[0057] The memory 204 may be operable to store one or
more machine codes, and/or computer programs having at
least one code section executable by the processor 202. The
memory 204 may store the one or more sets of instructions,
codes, scripts, and programs. Some of the commonly known
memory implementations include, but are not limited to, a
random access memory (RAM), a read only memory
(ROM), a hard disk drive (HDD), and a secure digital (SD)
card. In an embodiment, the memory 204 may include the
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one or more machine codes, and/or computer programs that
may be executable by the processor 202 to perform specific
operations. It will be apparent to a person having ordinary
skill in the art that the one or more sets of instructions, codes,
scripts, and programs stored in the memory 204 may enable
the hardware of the system 200 to perform the one or more
associated operations.

[0058] The transceiver 206 may be operable to commu-
nicate with the one or more devices, such as the one or more
organizational computing-devices 102, the one or more
clientele computing-devices 104, and the first user comput-
ing-device 106, and/or one or more servers, such as the
database server 108, via the communication network 112.
The transceiver 206 may be configured to receive a request
from a user of the first user computing-device 106, via the
communication network 112. Based on the request, under
the command of the processor 202, the transceiver 206 may
be configured to receive event data retrieved from the event
log stored in the database server 108. The received event
data may then be stored in the memory 204 for further
analysis. The transceiver 206 may further transmit the one or
more recommendations generated based on the analysis of
the event data to the first user computing-device 106, via the
communication network 112.

[0059] Examples of the transceiver 206 may include, but
are not limited to, an antenna, an Ethernet port, a USB port,
or any other port that can be configured to receive and
transmit data. The transceiver 206 may receive and transmit
data/information in accordance with the various communi-
cation protocols, such as, TCP/IP, UDP, and 2G, 3G, or 4G
communication protocols through an input terminal and an
output terminal, respectively over the communication net-
work 112.

[0060] The I/O unit 208 may comprise suitable logic,
circuitry, interfaces, and/or code that may be operable to
receive one or more inputs from one or more users of the
system 200. The I/O unit 208 may be operable to commu-
nicate with the processor 202. Examples of the input devices
may include, but are not limited to, a touch screen, a
keyboard, a mouse, a joystick, a microphone, a camera, a
motion sensor, a light sensor, and/or a docking station.

[0061] The analytics engine 210 may comprise suitable
logic, circuitry, interfaces, and/or code that may be operable
to execute one or more sets of instructions, codes, scripts,
and programs stored in the memory 204. The analytics
engine 210 may be realized by use of one or more math-
ematical models, one or more statistical models and/or one
or more algorithms. The analytics engine 210 may be
configured to perform the cross-clientele analysis of the
event data extracted from the event log (stored in the
database server 108) to determine cross-clientele informa-
tion. The cross-clientele information may be include statis-
tical trends in the event data related to the execution of the
one or more processes of the organization across the plu-
rality of clients of the predefined type. In an embodiment,
the analysis of the event data may further include one or
more of: a process discovery analysis, a process complexity
analysis, a compliance analysis, and a performance analysis.

[0062] The analytics engine 210 may be implemented
based on a number of processor technologies known in the
art. Examples of the analytics engine 210 may include, but
are not limited to, an X86-based processor, a Reduced
Instruction Set Computing (RISC) processor, an Applica-
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tion-Specific Integrated Circuit (ASIC) processor, and/or a
Complex Instruction Set Computing (CISC) processor.

[0063] The root-cause diagnosis engine 212 may comprise
suitable logic, circuitry, interfaces, and/or code that may be
operable to execute one or more sets of instructions, codes,
scripts, and programs stored in the memory 204. The root-
cause diagnosis engine 212 may be realized by use of one or
more mathematical models, one or more statistical models
and/or one or more algorithms. The root-cause diagnosis
engine 212 may be configured to determine the set of
root-causes for the process compliance deviation between
the observed and the expected client process execution of
the one or more processes. The set of root-causes may be
determined based on the one or more process models of the
one or more processes and/or one or more decision rules
associated with the organization.

[0064] The root-cause diagnosis engine 212 may be imple-
mented based on a number of processor technologies known
in the art. Examples of the root-cause diagnosis engine 212
may include, but are not limited to, an X86-based processor,
a Reduced Instruction Set Computing (RISC) processor, an
Application-Specific Integrated Circuit (ASIC) processor,
and/or a Complex Instruction Set Computing (CISC) pro-
Cessor.

[0065] The recommendation engine 214 may comprise
suitable logic, circuitry, interfaces, and/or code that may be
operable to execute one or more sets of instructions, codes,
scripts, and programs stored in the memory 204. The rec-
ommendation engine 214 may be realized by use of one or
more mathematical models, one or more statistical models
and/or one or more algorithms. The recommendation engine
214 may be configured to generate the one or more recom-
mendations for optimization of the one or more processes
based on the determined set of root-causes.

[0066] The recommendation engine 214 may be imple-
mented based on a number of processor technologies known
in the art. Examples of the recommendation engine 214 may
include, but are not limited to, an X86-based processor, a
Reduced Instruction Set Computing (RISC) processor, an
Application-Specific Integrated Circuit (ASIC) processor,
and/or a Complex Instruction Set Computing (CISC) pro-
Cessor.

[0067] In FIG. 2, the analytics engine 210, the root-cause
diagnosis engine 212, and/or the recommendation engine
214 are depicted as independent from the processor 202.
However, a person skilled in the art will appreciate that the
analytics engine 210, the root-cause diagnosis engine 212,
and/or the recommendation engine 214 may be implemented
within the processor 202 without departure from the scope
of the disclosure. Further, a person skilled in the art will
appreciate that the processor 202 may be configured to
perform the functionalities of the analytics engine 210, the
root-cause diagnosis engine 212, and/or the recommenda-
tion engine 214, without departure from the scope of the
disclosure.

[0068] An operation of the system 200 for generation of
recommendations associated with client process execution
in an organization has been explained further in conjunction
with FIGS. 3A and 3B.

[0069] FIG. 3A is a flowchart that illustrates a method for
generating recommendations associated with client process
execution in an organization, in accordance with at least one
embodiment. With reference to FIG. 3A, there is shown a
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flowchart 300 that has been described in conjunction with
FIG. 1 and FIG. 2. The flowchart 300 illustrates the method
that starts at step 302.

[0070] At step 302, an event log may be retrieved from the
database server 108. In an embodiment, the processor 202
may be configured to retrieve the event log from the data-
base server 108. Prior to retrieval of the event log from the
database server 108, the database server 108 may be con-
figured to receive event data associated with one or more
events. The one or more events may occur when one or more
processes are executed to provide one or more services by an
organization to a plurality of clients of a predefined type.
The predefined type may correspond to, but not limited to,
a geographical region of operation of a client, one or more
domains in which the client operates, a type of work that the
client allocates to the organization, and/or a type of opera-
tional or functional relationship of the client and the orga-
nization.

[0071] Inan embodiment, one or more resources (such as,
the one or more employees or vendors of the organization)
may use the one or more organizational computing-devices
102 to perform one or more tasks to provide the one or more
services to the plurality of clients. The one or more tasks
may be associated with an execution of the one or more
processes in the organization. In an embodiment, the one or
more organizational computing-devices 102 may include an
application program installed therein that may monitor the
performance of the one or more tasks on the respective
organizational computing-devices 102. The application pro-
gram installed on each of the one or more organization
computing-devices 102 may capture the one or more events
based on the monitoring of the performance of each of such
one or more task. The application program may also record
metadata associated with the captured events. The one or
more organizational computing-devices 102 may transmit
information associated with the captured one or more events
as the event data to the database server 108 for storage in the
event log.

[0072] In an embodiment, the event data may be stored in
various formats in the event log, depending on the type of
processes, clients, and/or business requirements of the orga-
nization. Examples of the various formats in which the event
data may be stored may include, but not limited to, a
database record, a plain text file, or any other file type. In an
embodiment, a common or consistent file type of the event
data may be required for analysis of the one or more
executed processes. In an embodiment, the database server
108 may convert the event data received from various
sources into a common event log format based on a meta-
model. Alternatively, if the event data is not in the common
event log format, the processor 202 may convert the
retrieved event data into the common event log format,
before further analysis of the one or more executed pro-
cesses in the event data. Examples of the common event log
format may include, but not limited to, a Mining eXtensible
Markup Language (Mining XML or MXML) format or
eXtensible Event Stream (XES) format.

[0073] As discussed, the event data may include informa-
tion pertaining to the one or more events captured during the
execution of the one or more processes in the organization.
The one or more processes may correspond to a worktflow
including one or more ordered tasks performed by the one or
more resources associated with the organization to provide
a service to at least one client. In an embodiment, the one or
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more processes may correspond to a transaction-based out-
sourcing business of the organization to provide one or more
transactional services to one or more clients of the organi-
zation. In an embodiment, the organization may implement
a service delivery framework to service the one or more
clients of the organization. That is, the one or more pro-
cesses may be executed through the service delivery frame-
work to service the one or more clients of the organization.
In an embodiment, the service delivery framework may
define how the one or more clients of the organization may
be segregated into various predefined types. The service
delivery framework may also be used to translate client
specific SLAs and KPIs (external or committed to the client)
into organizational SLAs and KPIs (internal or committed
within the organization), and vice versa. The service deliv-
ery framework may also indicate the various service offer-
ings of the organization and an operational structure of the
organization for servicing clients of different types.

[0074] In an embodiment, the retrieved event data may
include information related to the execution of processes
used to service clients of a particular type. For instance,
clients operating in a particular domain of business, or
clients based out of a geographic region may belong to a
particular type. In an embodiment, the user of the first user
computing-device 106 may provide an input associated with
the categorization of the clients into a predefined type based
on the various criteria, as specified above. Further, the user
of the first user computing-device 106 may request for
recommendations for optimization of processes related to
servicing the clients categorized in the type specified by the
user. In case the event log includes data of execution of
processes related to clients of various types, the processor
202 may request the database server 108 to filter the event
log based on the clients belonging to the type specified by
the user. Based on the filtering of the event log, the processor
202 may retrieve event data related to execution of processes
specific to the clients that belong to the type specified by the
user, from the database server 108.

[0075] In an exemplary embodiment, each process “p
may be captured in the event log “L” as a set of process
instances “pi” also referred to as a “case.” Each event “e” in
the event log “L” may correspond to a single case related to
an activity or a task. For instance, an event “e,” may
correspond to a transcription task, while a next event “e,”
may correspond to an audit task. Further, events belonging
to a process “p” or a “case” may be ordered, based on a
sequence in which the activities or the tasks of the process
may be performed. In addition, event data associated with
each event “e” may include metadata or attributes related to
the event. Examples of the metadata or attributes related to
the event may include, but are not limited to, a transaction
type of the task related to the event, a timestamp related to
the execution of the event, one or more resources involved
in the event, a cost associated with the event, and/or a
revenue associated with the event. For instance, an event
“e,” may be related to a transcription task. The metadata of
the event “e,” may indicate that the transaction type of the
event “e;” may be a “start” type of task. The metadata
related to the event “e,” may further indicate that the event
“e,” may be performed at a date/time, such as “Mar. 15,
2016 at “12:30:10 hours 1ST,” by a resource, “Peter.”
Further, the metadata related to the event “e,” may indicate
that the event “e,” costs “2.5 USD per minute” and produces
revenue of “3.25 USD per minute.” The metadata or attri-
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butes of each event associated with a process may be useful
for analysis of the execution of the process to determine one
or more performance metrics associated with the execution
of the process. Further, as data related to the resources
performing the tasks is captured in the metadata or attributes
of the event, such information may be useful in determina-
tion of productivity and utilization of the resources. An
exemplary event log is explained further in conjunction with
FIG. 5.

[0076] At step 304, the event log may be analyzed across
the plurality of clients of the predefined type. In an embodi-
ment, the analytics engine 210, under the control of the
processor 202, may be configured to analyze the event data
associated with the plurality of clients of the predefined type
from the retrieved event log. Based on the cross-clientele
analysis of the event data across the plurality of clients of the
predefined type, the analytics engine 210 may determine
cross-clientele information. The cross-clientele information
may correspond to statistics associated with execution of the
one or more processes associated with providing services to
the plurality of clients of the predefined type. In an embodi-
ment, the cross-clientele information may include includes a
process compliance deviation between an observed and an
expected client process execution of the one or more pro-
cesses. For instance, the cross-clientele information may
include compliance deviations of the processes, in terms of
one or more performance metrics (such as KPIs/SLAs),
control-flow related aspects, data-related aspects, and/or
resources-related aspects. The cross-clientele information
may further include, but may not be limited to, one or more
process models, a process complexity, one or more bottle-
necks, and/or observed values of the one or more perfor-
mance metrics, associated with execution of the one or more
processes. In an embodiment, the analytics engine 210 may
analyze the event data holistically across four dimensions of
process execution, namely control-flow, data, resource, and
time. In an embodiment, the analytics engine 210 may be
implemented using a ProM (Process Mining) framework to
perform process mining analysis of the event log across the
plurality of clients of the predefined type. The ProM frame-
work may correspond to an extensible software framework
that may include one or more modules that may support a
variety of process mining techniques as plug-ins. Thus, the
analytics engine 210 may be built upon the ProM framework
to re-use the process mining techniques supported therein.
The analytics engine 210 may perform the cross-clientele
analysis of the event data by performing one or more of: a
process discovery analysis, a process complexity analysis, a
compliance analysis, and/or a performance analysis of the
event log. The performance of the cross-clientele analysis of
the event log across the plurality of clients of the organiza-
tion is explained in further detail in FIG. 3B.

[0077] FIG. 3B is a flowchart that illustrates a method for
performing the cross-clientele analysis of the event log
across the plurality of clients of the organization, in accor-
dance with at least one embodiment. With reference to FIG.
3B, there is shown a flowchart 304, which is an elaboration
of step 304 of the flowchart 300 of FIG. 3A. The flowchart
304 of FIG. 3B has been described in conjunction with FIG.
1, FIG. 2, and FIG. 3A. The flowchart 304 illustrates the
method that starts at step 304a.

[0078] At step 304q, the one or more process models of
the one or more processes are determined. In an embodi-
ment, the analytics engine 210, under the control of the
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processor 202, may be configured to determine the one or
more process models of the one or more processes. The
analytics engine 210 may determine the one or more process
models by performing a process discovery analysis of the
event log across the plurality of clients of the predefined
type. Examples of the process discovery analysis techniques
may include, but are not limited to, Petri-nets, Event-driven
Process Chain (EPC), Business Process Model and Notation
(BPMN), heuristic-net, and/or other process mining tech-
niques known in the art. In an embodiment, the process
model of a process may describe various aspects related to
the process such as, but not limited to, a control-flow aspect,
an organizational aspect, and/or a time aspect of the process.
For instance, the discovered process models may provide
insights or statistics related to a frequency of execution of a
particular type of activity and a control-flow associated with
a process across the plurality of clients of the predefined
type. Other statistics that may be uncovered through the
process discovery analysis may include an average number
of transactions/activities of each type being executed per
resource for each process across the plurality of clients.
Further, cross-clientele statistics related to number of
resources of various types used for various processes may
also be determined. An exemplary process model for trans-
action-based business processes of an organization is
explained further in conjunction with FIG. 6.

[0079] The analytics engine 210 may discover one or more
workflow patterns used in the one or more processes, based
on the process discovery analysis across the plurality of
clients. Further, the analytics engine 210 may compare the
one or more workflow patterns across the plurality of clients.
Based on the comparison of the one or more workflow
patterns, the analytics engine 210 may determine one or
more variations of the one or more workflow patterns across
the plurality of clients. Further, the analytics engine 210 may
determine how the one or more workflow patterns are
similar across the plurality of clients. In an embodiment,
based on such comparison of the one or more workflow
patterns, the analytics engine 210 may determine the one or
more process models of the one or more processes. In
addition to process discovery analysis, the analytics engine
210 may perform a complexity analysis of the event log to
determine a process complexity associated with each of the
one or more processes. The process complexity of each
process may indicate a level of complexity and external
dependency associated with that process. Complexity of
each process may be defined in terms of number of activity
nodes and connected arcs in a graphical representation (such
as a Petri-net graph) of the process model of the process.
Complexity of each process may also be captured in terms
of other metrics, such as “structured-ness” or “entropy,” of
the process model of the process. Exemplary process models
of a process across two different clients, which may be
determined based on the cross-clientele analysis of the event
log, are explained further in conjunction with FIGS. 7A and
7B.

[0080] At step 3045, the observed values of the one or
more performance metrics of the one or more processes may
be determined. Further, the one or more process bottlenecks
of the one or more processes may also be determined. In an
embodiment, the analytics engine 210, under the control of
the processor 202, may determine the observed values of the
one or more performance metrics and the one or more
process bottlenecks of the one or more processes, based on
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performance analysis of the event log. The observed values
of'the one or more performance metrics and the one or more
bottlenecks may be determined based on cross-clientele
analysis of the metadata of the one or more events in the
retrieved event data. The one or more performance metrics
may be measured in terms of a set of Key Performance
Indicators (KPIs) and/or a set of Service Level Agreements
(SLAs). The set of KPIs or SLAs may be defined based on
the one or more process models, decision rules of the
organization, client requirements, and/or the predefined type
associated with the plurality of clients.

[0081] For instance, timestamp values associated with
activities of various types may be used to determine metrics,
such as average processing or working time, associated with
that activity type. Further, analysis of the timestamp values
may also be used to determine values of metrics, such as
waiting time of activities, sojourn time between activities,
and turnaround time (TAT) of activities. On cross-clientele
analysis of the metadata related to the resources across the
plurality of clients, the analytics engine 210 may determine
various resource performance metrics. For instance, average
processing time taken by a resource to process activities of
various types, efficiency and productivity metrics associated
with performance of an activity, and the like, may be
determined. The one or more bottlenecks may be determined
in terms of metrics, such as average waiting time of activi-
ties of various types, types of activities that are in wait state
for a maximum time (or greater than a threshold time). Other
metrics that may be used to determine the one or more
bottlenecks may include resource allocation per activity,
average slack time of activities of various types, resources
that consume maximum time during processing of activities
of a particular type, and the like.

[0082] At step 304c, a process compliance deviation
between an observed and an expected client process execu-
tion of the one or more processes may be determined. In an
embodiment, the analytics engine 210, under the control of
the processor 202, may determine the process compliance
deviation by performing compliance analysis of the event
log. In an embodiment, the analytics engine 210 may
determine the expected values of the one or more perfor-
mance metrics and/or expected client process execution
behavior of the one or more processes based on the one or
more process models and/or decision rules associated with
the organization. The analytics engine 210 may determine
the observed behavior of the client process execution of the
one or more processes in terms of the observed values of the
one or more performance metrics and other dimensions of
process execution such as control-flow, data, resources, and
time. In an embodiment, the analytics engine 210 may
determine the process compliance deviation in quantitative
and qualitative terms. To determine the quantitative devia-
tion, the analytics engine 210 may compare the observed
values of the one or more performance metrics (as deter-
mined in step 3045) with the expected values of the one or
more performance metrics. As the one or more performance
metrics may correspond to quantitative performance met-
rics, the deviation in terms of these performance metrics
may be a measure by which the observed execution differs
from the expected execution of the one or more processes in
quantitative terms. In addition, the analytics engine 210 may
also perform compliance analysis of the event log across the
plurality of clients qualitatively, to determine one or more
qualitative performance metrics. That is, the analytics
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engine 210 may determine a qualitative deviation associated
with the execution of the one or more processes. The
qualitative deviation may indicate as to how compliant is the
observed execution behavior of the one or more processes
with respect to the expected execution behavior of the one
or more processes. The qualitative deviation associated with
the execution of the one or more processes may be measured
in terms of an objective fitness metric. Exemplary deviations
in the client execution of the one or more processes, which
may be determined based on compliance analysis of the
event log across the plurality of clients, are explained in
conjunction with FIG. 8.

[0083] To perform the compliance analysis (both qualita-
tive and quantitative), the analytics engine 210 may model
an expected execution behavior of each process based on a
process model associated with that process and/or a business
rule (or decision rule) associated with the organization. The
process model of the process may either be predefined for
the organization and the predefined type of the plurality of
clients, or may be determined at step 304a. On the other
hand, the business rule (or the decision rule) may correspond
to one or more pre-specified workflows and instructions
associated with execution of a process of a particular type.
The business rule (or the decision rule) may be used to check
a control-flow or timing aspect of a process execution. Once
the expected execution behavior of each process is modeled,
the analytics engine 210 may use one or more replay
techniques to perform the compliance analysis.

[0084] For instance, the analytics engine 210 may use a
Petri-net (or a Declarative model-based) representation of a
process model of each process to replay one or more process
instances (or activities captured as events) associated with
that process. The replay of the one or more process instances
of the process based on the process model of the process
may reveal deviations associated with execution of the
process. The business rule (or the decision rule) may also be
applied during the replay of the one or more process
instances of the process to ascertain whether the process is
conformant to the business constraints associated with the
organization. Based on the process instance replay, the
analytics engine 210 may determine deviations in terms of
one or more quality metrics, such as fitness, precision, and
generalization.

[0085] The fitness of a process may indicate how well the
observed execution of the process resembles (or fits to a
model of) the expected execution of the process (based on
the process model of the process). Higher the degree of
fitness of the process, closer is the observed execution of the
process is to the expected execution of the process. Thus,
such a process may be more conformant to the expected
execution behavior of the process and may have lesser
deviations. Further, the precision of each process may indi-
cate whether the process is under-fitting (or an over-gener-
alization/specialization of) the process model of that pro-
cess. That is, the precision of a process may correspond to
a ratio of an expected number of transitions to an observed
number of transitions, among activities of the process, with
respect to a given execution context. A prefix automation
technique may be used to determine the precision of each of
the one or more processes. In addition, the generalization of
each process may indicate whether the process is over-fitting
(or an under-generalization/specialization of) the process
model of that process. The generalization of a process may
correspond to a probability of uncovering a previously
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unvisited path of the process model of the process on
occurrence of a new event in a particular state. The occur-
rence of various activities of a process in one or more states
may be modeled by using a multinomial probability density
function (PDF). Further, a Bayesian predictor may be
applied over the multinomial PDF of the activities to deter-
mine a degree of generalization of the process.

[0086] A person with ordinary skill in the art may under-
stand that steps 3045 and 304¢ may be performed in parallel
by the analytics engine 210. Further, the steps 3045 and 304¢
may be combined as a single step, wherein compliance
checking and performance checking may be performed at
the same time. In another scenario, the sequence in which
steps 3045 and 304c¢ are performed may be changed. That is,
step 304¢ may be performed before step 3045.

[0087] Referring back to the flow chart 300 of FIG. 3A, at
step 306, a set of root-causes associated with the process
compliance deviation of the one or more processes may be
determined. In an embodiment, the root cause diagnosis
engine 212, under the control of the processor 202, may
determine the set of root-causes associated with the process
compliance deviations determined based on the qualitative
and/or the quantitative compliance analysis of the event log
(as per step 304¢ of FIG. 3B). That is, the process compli-
ance deviation may correspond to a difference between the
observed execution behavior and the expected execution
behavior (qualitative and/or quantitative) of the one or more
processes. The determination of the set of root-causes may
be based on augmented business data associated with the
organization. The augmented business data may include, but
may not be limited to, one or more process models associ-
ated with the one or more processes and or decision rules
associated with the organization. The augmented business
data may further include an organizational structure associ-
ated with the organization and/or skill metrics of the one or
more resources associated with the organization. In an
embodiment, the root-cause diagnosis engine 212 may iden-
tify one or more features that may affect the execution
behavior of each process based on a correlation analysis of
the event data across the plurality of clients and the aug-
mented business data. Based on the identified one or more
features, the root-cause diagnosis engine 212 may formulate
a problem-statement associated with the set of root-causes as
a learning problem. Thereafter, the root-cause diagnosis
engine 212 may determine a solution of the learning prob-
lem to determine the set of root-causes using one or more
machine learning techniques. Examples of the one or more
machine learning techniques may include, but are not lim-
ited to, decision trees, random forest search, regression trees,
support vector machines (SVM), Bayesian techniques,
genetic algorithm, or artificial neural networks (ANN).

[0088] For instance, for a particular process, a skill set
level of the resources may be identified as one of the features
that may affect the execution behavior of the process. Based
on the correlation analysis, the skill set level of the resources
may be found to closely influence a performance metric,
such as average working time of the process. Accordingly,
the root-cause diagnosis engine 212 may formulate a prob-
lem-statement to ascertain which one or more skills in the
skill set of the resources is one of the root-causes for the
deviation in the average working time of that process.
Thereafter, a resource-skill matrix may be constructed based
on the relevant augmented business data. Each cell (i,j) in
the resource-skill matrix may capture proficiency level of a
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resource “1” in a skill “j.” The resources may then be
classified into different classes based on their proficiency on
a variety of skills. Thus, each resource may be classified as
proficient on a set of skills and novice in another set of skills.
The root-cause diagnosis engine 212 may then apply a
machine learning technique, such as decision trees, to learn
discriminatory attributes between the various classes of skill
efficiency in which the resources are classified. For example,
skill set information of a group of resources who worked on
tasks of a particular process may be filtered from the
resource-skill matrix. Thereafter, based on a proficiency of
the skills of the group of resources determined from the
filtered resource-skill matrix, the group of resources may be
categorized into various categories. Then, differentiating
attributes may be ascertained across the group of resources
categorized in the various skill proficiency categories. For
instance, if resources of similar skill proficiency worked on
the tasks of the process, the root-cause of longer working
time on the tasks may be attributable to one or more
employees who were staffed as ad-hoc resources on the
tasks.

[0089] Once the set of root-causes is determined, the
root-cause diagnosis engine 212 may also prioritize the set
of root-causes based on a level of impact of each root-cause
on the execution of each of the one or more processes. For
instance, a root-cause of a deviation that may lead to a more
severe non-compliance to the execution of a process may be
prioritized above the other root-causes. The severity of
non-conformance may be in terms of quantitative and quali-
tative metrics, as discussed in step 304¢ (with reference to
the compliance analysis).

[0090] At step 308, one or more recommendations asso-
ciated with client process execution of the one or more
processes may be generated. In an embodiment, the recom-
mendation engine 214, under the control of the processors
202, may be configured to generate the one or more recom-
mendations associated with client process execution of the
one or more processes based on the set of root-causes. In an
embodiment, the recommendation engine 214 may generate
at least one recommendation for each root-cause in the set of
root-causes by use of the augmented business data. The
client process execution of the one or more processes may
be accordingly performed through the service delivery
framework of the organization, based on the one or more
recommendations, as described next.

[0091] For instance, the set of root-causes may include
three root-causes. A first root-cause from the set of root-
causes may indicate that the granularity at which activities
of'a process are defined may influence the complexity of the
activities of the process. This may in-turn influence efficient
execution of the process. For the first root-cause, the rec-
ommendation engine 214 may provide a recommended
range of a level of granularity for the process, in accordance
with an allowable process granularity value from the aug-
mented business data. A second root-cause from the set of
root-causes may indicate that experience and skill profi-
ciency of resources may influence the working time of a
process. For the second root-cause, the recommendation
engine 214 may recommend that the experience and skill set
of deployed resources should correspond to at least a mini-
mum prescribed experience and skill set corresponding to
the process, as per the augmented business data. For
instance, a minimum of two years of work-experience in a
relevant domain with a master’s degree in that domain may
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be a prerequisite to be staffed on tasks of the process.
Further, a third root-cause from the set of root-causes may
indicate that ad-hoc resources may negatively impact the
working time of a process. For the third root-cause, the
recommendation engine 214 may recommend deployment
of full-time (or dedicated) resources to the process for at
least a predefined time (such as three months).

[0092] At step 310, the one or more generated recommen-
dations may be presented to the user of the first user
computing-device 106. In an embodiment, the processor 202
may be configured to present the one or more generated
recommendations to the user of the first user computing-
device 106. The processor 202 may transmit the one or more
recommendations to the first user computing-device 106.
The first user computing-device 106 may display the one or
more recommendations to the first user, on a display screen
of the first user computing-device 106, via a user interface
of the first user computing-device 106.

[0093] At step 312, values may be assigned to one or more
parameters associated with a client process execution of the
one or more processes. In an embodiment, the processor 202
may be configured to assign the values to the one or more
parameters associated with the client process execution of
the one or more processes. Examples of the one or more
parameters may include, but may not be limited to, a number
of resources allocated to each process, a skill set of resources
allocated to each process, a ratio of ad-hoc to permanent
resources allocated to each process, a minimum duration of
resource allocation to each process, and the like. A set of
SLAs and/or a set of KPIs required to be achieved on an
execution of each process may also be specified within the
one or more parameters. In an embodiment, the assignment
of the values may be performed either manually based on a
user-input or automatically without any user-input. In the
first case, the user-input may be received from the user of the
first user computing-device 102. The processor 202 may
prompt the user, via the user interface of the first user
computing-device 106, to provide the values of the one or
more parameters, for a simulated client process execution of
the one or more processes. Thus, the values of the one or
more parameters may be assigned based on the user-input
received from the user of the first user computing-device
106. In the second case, the processor 202 may automati-
cally assign the values to the one or more parameters based
on at least the one or more recommendations for the execu-
tion of the one or more processes and/or the decision rules
of the organization. The assignment of the one or more
parameters may also be based on the other information in the
augmented business data, such as the information pertaining
to the organization structure and/or the skill metrics.

[0094] At step 314, a client process execution of the one
or more processes may be simulated. In an embodiment, the
processor 202 may be configured to simulate the client
process execution of the one or more processes based on the
values assigned to the one or more parameters and/or the one
or more process models of the one or more processes. In an
embodiment, the processor 202 may extract information
associated with the service delivery framework and the
augmented business data from the database server 108.
Thereafter, the processor 202 may use the one or more
parameters to model a client process execution of each
process based on the one or more process models and other
information from the augmented business data (for instance,
decision rules). The information associated with the service



US 2018/0083825 Al

delivery framework may include the decision rules associ-
ated with delivery of one or more services to the one or more
clients of the organization. That is, the information associ-
ated with the service delivery framework may specify how
the one or more processes executed by the organization may
translate into the provisioning of the one or more services to
the plurality of clients of the predefined type. Thus, client
specific SLAs and KPIs (external or committed to the client)
may be translated into organizational SLAs and KPIs (inter-
nal or committed within the organization), and vice versa,
based on the information associated with the service deliv-
ery framework. During the simulation of the client process
execution, the processor 202 may use the information asso-
ciated with the service delivery framework to translate client
specific KPIs and SLLAs (that may be provided by the user
or known based on the predefined type of the plurality of
clients) to organizational SLLAs and KPIs required to be met
for each process. The organizational SL.As and KPIs may be
used along with the one or more parameters for the simu-
lation of the client process execution of the one or more
processes. A person skilled in the art may understand that the
organizational SLAs and KPIs may alternatively be speci-
fied by the user along with the other one or more parameters.
In such a scenario, the information associated with the
service delivery framework may not be required to be used
to determine the organizational SLLAs and KPIs.

[0095] Examples of the one or more techniques that may
be used to simulate the client process execution of the one
or more processes may include, but are not limited to, Monte
Carlo simulation, Finite State Machine (FSM), and/or Sup-
port Vector Machine (SVM). In an embodiment, a result of
the simulation may be presented as a visual workflow output
with associated performance metrics to the user of the first
user computing device 106, via the user interface of the first
user computing-device 106. Thereafter, the user of the first
user computing-device 106 may be prompted to provide
input associated with another set of values of the one or
more parameters. At this stage, the user may again consult
the one or more recommendations and provide values of the
one or more parameters according to the result of the
simulation and the consulted recommendations. Alterna-
tively, the processor 202 may automatically determine
another set of values for the one or more parameters based
on the one or more recommendations and the decision rules
of the organization. On the basis of the another set of values
of the one or more parameters, the processor 202 may run a
new simulation of the client process execution of the one or
more processes and present a new result to the user of the
first user computing-device 106. This trial-and-run of the
simulations may be iterated with different values of the one
or more parameters to provide the user with a combination
of results related to the client process execution of the one
or more processes. The user may then select a preferred set
of values of the one or more parameters associated with the
client process execution of the one or more processes. The
plurality of clients of the predefined type may then be
serviced through the service delivery framework based the
client process execution of the one or more processes, using
the selected set of values of the one or more parameters.

[0096] FIG. 4 is a flow diagram that illustrates a method
for generating recommendations associated with client pro-
cess execution in an organization, in accordance with at least
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one embodiment. With reference to FIG. 4, there is shown
a flow diagram 400, which is explained in conjunction with
FIGS. 1, 2, 3A, and 3B.

[0097] As shown in FIG. 4, the flow diagram 400 includes
event logs 402, the analytics engine 210 (of FIG. 2),
augmented business data 408, insights 410, the root-cause
diagnosis engine 212 (of FIG. 2), root-causes 412, the
recommendation engine 214 (of FIG. 2), and recommenda-
tions 414. The event logs 402 are shown to include event
data associated with one or more process instances (case-log
instances) such as CL,| to CL,. The flow diagram 400 further
illustrates types of analysis performed by the analytics
engine 210, such as process discovery and complexity
analysis 406A, compliance analysis 406B, and performance
analysis 406C. The insights 410 are shown to include
process models and complexity 410A, deviations 410B, and
bottlenecks 410C. Further, various types of augmented busi-
ness data 408 are shown, such as process models 408A,
decision rules 408B, organizational structure 408C, and skill
metrics 408D.

[0098] The processor 202 of the application server 110
may extract event data associated with one or more pro-
cesses executed to service the plurality of clients of the
predefined type. For instance, the processor 202 may extract
the event data associated with the process instances 404A
(that is, CL,) to 404N (that is, CL,,) from the event log 402
stored in the database server 108. The retrieval of the event
data from the database server 108 is explained further in step
302 (of FIG. 3A). Post the retrieval of the event data, the
analytics engine 210 may perform cross-clientele analysis,
such as process discovery and complexity analysis 406A,
compliance analysis 406B, and performance analysis 406C,
of the retrieved event data across the plurality of clients of
the predefined type to determine cross-clientele information.
In an embodiment, the cross-clientele information may
include the insights 410, which may be indicative of a
“WHAT” aspect associated with a process execution of the
one or more processes, across the plurality of clients. As
shown, the insights 410 obtained by the cross-clientele
analysis may include the process model and complexity
410A, the deviations 410B, and the bottlenecks 410C (of the
one or more processes). In an embodiment, the analytics
engine 210 may also use the augmented business data 408
during the cross-clientele analysis. The cross-clientele
analysis is explained in detail in method step 304 of FIG.
3A.

[0099] Based on the process discovery and complexity
analysis 406 A, process models and complexity 410A (of the
one or more processes) may be determined, as explained
further in step 304a of FIG. 3B. The cross-clientele analysis
performed by the analytics engine 210 may further include
performing compliance analysis 406B of the retrieved event
data across the plurality of clients. Based on the compliance
analysis 406B, the deviations 410B (between the observed
and the expected execution behavior of the one or more
processes) may be determined. The compliance analysis
406B of the retrieved event data is explained in further detail
in step 304¢ of FIG. 3B. In addition, the cross-clientele
analysis performed by the analytics engine 210 may further
include performing performance analysis 406C of the
retrieved event data across the plurality of clients. Based on
the performance analysis 406C, the bottlenecks 410B (of the
one or more processes) and/or the observed performance
metrics of the one or more processes (not shown in FIG. 4)
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may be determined. The performance analysis 406C of the
retrieved event data is explained in further detail in step
3045 of FIG. 3B.

[0100] In an embodiment, the insights 410 obtained from
the analytics engine 210 and the augmented business data
408 may be communicated to the root-cause diagnosis
engine 212. The root-cause diagnosis engine 212 may use
the augmented business data 408 to determine the root-
causes 412. The root-causes 412 may be indicative of a
“WHY” aspect related to the obtained insights 410. The
determination of the root-causes 412 by the root-cause
diagnosis engine 212 is explained in further detail in step
306 of FIG. 3A. Further, the root-causes 412 may be
communicated to the recommendation engine 214. The
recommendation engine 214 may also receive the aug-
mented business data 408 (though not shown in FIG. 4).
Based on the root-causes 412, the recommendation engine
214 may generate recommendations 414 associated with a
client process execution of the one or more processes. The
recommendations 414 may be indicative of a “HOW” aspect
of optimization of client process execution of the one or
more processes though a service delivery framework of the
organization. The generation of the recommendations 414 is
explained in further detail in step 308 of FIG. 3A. There-
after, the recommendations 414 may be presented to the user
of the first user computing-device 106, as explained in step
310 of FIG. 3A.

[0101] Further, the processor 202 may simulate a client
process execution of the one or more processes based on one
or more parameters associated with the one or more pro-
cesses. The one or more parameters may be assigned values
based on user-input or automatically without any user input,
as explained in step 312 of FIG. 3A. The simulation of the
client process execution of the one or more processes may
be based on the one or more parameters and one or more
process models of the one or more processes, as explained
in step 314 of FIG. 3A.

[0102] FIG. 5 illustrates an exemplary event log of one or
more processes that may be executed in an organization to
service a plurality of clients of a predefined type, in accor-
dance with at least one embodiment. With reference to FIG.
5, there is shown an event log 500, which is explained in
conjunction with FIGS. 1, 2, 3A, and 3B.

[0103] As shown in FIG. 5, the plurality of fields in the
event log 500 may include a Case ID field 502, a Task ID
field 504, a Type field 506, a Resource field 508, a Time-
stamp field 510, a Cost field 512, and a Revenue field 514.
The event log 500 is explained with reference to event log
entries related to a transaction bearing case ID “Case i.”
Examples of such event log entries include a first row 5164,
a third row 5165, a fifth row 516¢, a ninth row 5164, a tenth
row 516e, an eleventh row 5167, and a twelfth row 516g of
the event log 500.

[0104] The Case ID field 502 may store unique IDs
assigned to each process or transaction, whereas the Task ID
field 504 may store identification details related to each task
in a process or transaction. The Type field 506 may denote
a type of the log entry that corresponds to the current task in
the process or transaction. The Resource field 508 may
record a name of an employee or vendor who is assigned a
particular task of a process or transaction. In some cases, the
Resource field 508 may contain a value “System” for
automatically performed tasks. Further, the Resource field
508 may contain a value “Admin” for tasks that may be
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performed by an Administrator (or task allocator). In addi-
tion, the Timestamp field 510 may record a date-time value
that may correspond to a particular event log entry. The
date-time values in the Timestamp field 510 may be useful
to determine efficiency and productivity values of the
resources and vendors associated with the organization.
Further, the Cost field 512 and the Revenue field 514 may be
additionally provided to record a cost incurred during per-
formance of a task and revenue earned on performance of
the task. The data in the Cost field 512 and the Revenue field
514 may be used for process costing, process revenue, and
process earning calculations.

[0105] The Transaction bearing case ID as “Case i” (i.e.,
the i” process or transaction) is now explained as an exem-
plary transaction based on values of fields related to the
“Casei” in the event log 500. The first row 5164 of the event
log 500 denotes a first entry related to the case ID “Case i.”
The Task ID field 504 has a value of “Transaction,” while the
Type field 506 has a value of “Start.” Further, the Resource
field 508 has a value of “System,” the Timestamp field 510
has a value of “2016 Mar. 5 10:02:36 IST,” while the Cost
field 512 and Revenue field 514 have a value of “0 USD”
each. Thus, the first row of the event log relates to a start of
the transaction bearing case ID “Case 1” by the System (or
automatic start of the transaction). Further, the third row
5165 of the event log 500 denotes that an “Admin” assigns
the transaction with case ID “Case i” to one or more
resources for processing and auditing. In addition, the fifth
row 516¢ of the event log 500 captures an event related to
a “start” of a “Transcription” task of the transaction with
case ID “Case 1” by a resource named “John” for a cost of
“0.5 USD.” Further, the ninth row 5164 of the event log 500
denotes an event related to a completion of the “Transcrip-
tion” task of the transaction with case ID “Case i by “John,”
which may fetch revenue of “0.6 USD.” Thus, the “Tran-
scription” task is profit-making task of the transaction with
case ID “Case 1,” bearing a profit of “0.1 USD.”

[0106] As shown in the tenth row 516e of the event log
500, an “Audit” task of the transaction with case ID “Case
1” may be started by a resource named “Mike” for a cost of
“0.05 USD.” Further, as per the eleventh row 516/ of the
event log 500, the “Audit” task of the transaction with case
ID “Case 1” may be completed by “Mike” fetching revenue
0t “0.02 USD.” Thus, the “Audit” task is a loss-making task
of the transaction with case ID “Case 1,” bearing a loss of
“0.03 USD.” However, the transaction with case ID “Case i”
may be a profit making transaction with an overall profit of
“0.07 USD” (i.e., 0.1 USD-0.03 USD). In addition, as per
the twelfth row 516g of the event log 500, the transaction
bearing the case ID “Case I”” may be flagged as “Complete”
by the “System.” As may be evident from the event log 500,
the Timestamp field 510 of the eleventh row 516fand twelfth
row 516g may have the same value (i.e., “2016 Mar. 5
10:22:52 IST™). Thus, the transaction may be flagged as
“Completed” by the “System” as soon as the Auditing of the
transaction is completed (and no errors are detected or
detected errors are rectified).

[0107] FIG. 6 illustrates an exemplary process model for
transaction-based business processes of an organization, in
accordance with at least one embodiment. With reference to
FIG. 6, there is shown a process model 600, which is
explained further in conjunction with FIGS. 1, 2, 3A, 3B,
and 5.
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[0108] In an embodiment, the process model 600 may
represented using one or more process modeling techniques.
Examples of the one or more process modeling techniques
may include, but may not be limited to, Petri-nets, Event-
driven Process Chain (EPC), Business Process Model and
Notation (BPMN), heuristic-net, and/or other process mod-
eling techniques known in the art. Each transaction may
include performance of tasks of various types, which may
transition a processing state of the transaction. Thus, the
transaction based business processes may also be repre-
sented using Finite Automata State Machines (FSMs). As
shown in FIG. 6, the process model 600 of a transaction may
include a plurality of transaction states, a plurality of pro-
cessing states, and a plurality of audit states. The plurality of
transaction states may include a transaction start state 602,
a transaction assign state 604, and a transaction complete
state 622. Further, the plurality of processing states may
include a process start state 606, a process suspend state 608,
a process resume state 610, and a process complete state
612. In addition, the plurality of audit states may include an
audit start state 614, an audit suspend state 616, an audit
resume state 618, and an audit complete state 620.

[0109] The process model 600 may be defined such that a
state transition may occur from a first state to a second state
when a task that can trigger the state transition is performed
or completed. The process model 600 is now explained from
the initial state, that is, the transaction start state 602. At the
transaction start state 602, a pending transaction, which has
not yet been processed, may be selected for processing and
flagged as started by the system (automatically). The trans-
action may be transitioned to the transaction assign state
604, when the transaction processing and auditing tasks are
assigned to one or more resources associated with the
organization. Thereafter, the transaction may be transitioned
to the process start state 606, when the one or more resources
commence work on the processing tasks of the transaction.
In case a resource suspends work on an ongoing task of the
transaction, the transaction for that task may be transitioned
to the process suspend state 608. If one or more other tasks
are still in progress, the transaction state for such ongoing
tasks in progress may remain in process start state 606.
Further, when the suspended task is resumed, the transaction
for that resumed task may be transitioned to the process
resume state 610. If the resumed task is re-suspended, the
transaction for that re-suspended task may again be transi-
tioned to the process suspend state 608 and may be re-
transitioned back to the process resume state 608 when the
task is resumed again. When the ongoing tasks or resumed
tasks are completed, the transaction for such completed
tasks may be transitioned to the process complete state 612.
Further, when the transactions for all processing tasks of the
transaction are completed, the transaction may automatically
be transitioned to the audit start state 614 for all the tasks.

[0110] As may be evident from the process model 600 of
FIG. 6, the state transitions among the plurality of process
states and the plurality of audit states may occur in a similar
manner. For instance, when the audit processing of one or
more processed tasks is commenced, the transaction may be
transitioned to the audit processing state 614 for such
processed tasks. Further, on suspension of audit processing
of a processed task, the transaction for such suspended audit
processing task may be transitioned to the audit suspend
state 616. Further, the transaction may be transitioned to
audit resumed state 618, when the suspended audit process-
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ing task may be resumed. If the resumed audit processing
task is re-suspended, the transaction for such re-suspended
task may be transitioned back to the audit suspend state 616.
Further, on completion of ongoing or resumed audit pro-
cessing tasks, the transaction for such tasks may be transi-
tioned to audit complete state 620. Thereafter, when audit
processing of all the processed tasks is complete, the trans-
action may be automatically transitioned to the transaction
complete state 622 for all the tasks.

[0111] FIGS. 7A and 7B illustrate exemplary process
models of a process across two different clients, which may
be determined based on the cross-clientele analysis of the
event log, in accordance with at least one embodiment. With
reference to FIGS. 7A and 7B, a first process model 700A
and a second process model 700B are shown. The first
process model 700A and the second process model 700B are
explained in conjunction with FIGS. 1, 2, 3A, 3B, and 6.
[0112] As may be evident from FIGS. 6, 7A and 7B, the
first process model 700A and the second process model
700B may both resemble the process model 600. In accor-
dance with an embodiment, the first process model 700A and
the second process model 700B may represent a same
transaction-based process executed by the organization to
service a first client and a second client, respectively. The
first process model 700A and the second process model
700B may be determined based on a cross-clientele analysis
of the event log across the first client and the second client,
in a manner similar to that described in FIGS. 3A and 3B.
[0113] With reference to FIG. 7A, it may be evident that
out of a total of “1780” process instances, there were only
“68” process instances of suspended tasks inclusive of “8”
process instances of re-suspended tasks. Again, in case of
“1780” audit tasks, there were only “30” suspended audit
tasks inclusive of “5” re-suspended audit tasks. Further,
there were no re-assignments of tasks for processing from
the auditing stage. Hence, the execution of the process for
the first client may have lesser errors with greater accuracy.
[0114] With reference to FIG. 7B, it may be evident that
there were “1258” process instances of suspended tasks
(exclusive of re-suspended tasks) out of “6500” process
instances of initial tasks and “78” process instances of
re-assigned tasks. Further, there were a substantial number
of task re-suspensions (i.e., “232” tasks), which further
raised the suspended task count to “1490.” Similarly, in case
of “6578” audit tasks, there were a significant number of
task suspensions (i.e., “338” tasks) and re-suspensions (i.e.,
“58” tasks). The total task suspension count for audit tasks
was “396” tasks. In addition, as may be evident from the
process model 700B, after the auditing stage, “78” tasks
were re-assigned for processing. This may be indicative of
quality issues in the processing of the tasks and lower
efficiency of the overall process due to re-work.

[0115] FIG. 8 illustrates exemplary deviations in the client
process execution of the one or more processes, which may
be determined based on compliance analysis of the event log
across the plurality of clients, in accordance with an embodi-
ment. With reference to FIG. 8, there are shown deviation
insights 800, which are explained further in conjunction
with FIGS. 1, 2, 3A, 3B, 6, 7A, and 7B.

[0116] In an embodiment, the deviation insights 800 may
be determined based on the compliance analysis of the event
log, as described in FIGS. 3A and 3B. As shown in FIG. 8,
the deviation insights 800 may include a deviations field
802, a client-processes field 804, and a number of transac-
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tions field 806. The number of transactions in the number of
transactions field 806 may be affected by the deviations (in
the deviations field 802) across the client process pairs (in
the client-processes field 804). For the sake of explanation,
the event log is considered to include event data related to
client process execution of four client processes P1, P2, P3,
and P4 across an operational domain A. The event data of the
four processes in the domain A is considered to be across
four clients C1, C2, C3, and C4, which operate at least in the
domain A. The deviation insights 800 are now explained.

[0117] As shown in FIG. 8, the first two deviations are
related to assignment of transaction processing and auditing
tasks to resources. Such deviations may be observed when
a transaction processing task is assigned to different
resources or a transaction auditing task is performed by
different resources. Multiple resources working on a task,
such as, when the task is re-assigned (or assigned in parallel
to multiple resources), may lead to reduction in efficiency,
re-work, and redundancy of effort. For instance, the pro-
cesses P1 and P2 for the client C2 may experience the
aforementioned deviations.

[0118] In addition, the third type of deviation evident from
the deviation insights 800 may be performance of transac-
tion auditing after the transaction is completed. This may
lead to re-work and delay in delivering of results related to
the process to the clients. For instance, clients C1, C2, and
C4 may experience such a deviation in processes P2, P1, and
P1, respectively. Further, another major type of deviation
evident from the deviation insights 800 may be execution of
transaction processing tasks more than once due to quality
issues. During auditing of the transactions, errors may be
identified in the executed transaction processing tasks. Some
of'the errors may be correctable during the auditing stage by
the resources performing the auditing. However, certain
errors may warrant a re-work on the transaction processing
task. This may entail further processing time, delay in
delivery of results to the client, escalation of processing cost,
and reduction in process efficiency. As may be evident from
the deviation insights 800, all four clients C1, C2, C3, and
C4 may experience such deviation in one or more processes.
Process P2 of client C4 may be affected by this deviation in
12 transactions, as shown in FIG. 8. Another type of
deviation shown in the deviation insights 800 may corre-
spond to abortion of transactions after resources complete
transaction processing. This may be due to change in busi-
ness requirements of a client. In many cases, this may not be
controllable by the organization, as it may be due to a change
on the client’s end. However, making suitable provisions in
the service delivery agreements by the organization may
help the organization in minimizing losses incurred in such
cases.

[0119] The disclosed embodiments encompass numerous
advantages. The disclosure provides a method and system
for generation of one or more recommendations for efficient
execution of one or more processes in an organization. The
one or more processes may be executed through a service
delivery framework of the organization to provide one or
more services to a plurality of clients of a predefined type.
To generate the one or more recommendations, an event log
including event data that captures information related to
previous executions of the one or more processes may be
analyzed across the plurality of clients of the predefined
type. The cross-clientele analysis of the event log may yield
cross-clientele information that may include statistics
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related to process models, process complexity, process com-
pliance deviation between observed and expected client
process execution of one or more processes, and/or process
bottlenecks. The statistics associated with the cross-clientele
information may act as useful insights to understand as to
what are the trends associated with execution of the one or
more processes across the plurality of clients. Such trends
may be analyzed further and correlated with augmented
business data of the organization, such as process models,
decision rules, organizational structure, and/or skill matrices
associated with the organization. Based on the correlation,
root-causes associated with the trends (such as the process
compliance deviations) associated with the cross-clientele
information may be determined. The root-causes may be
further used to generate the one or more recommendations
for efficient execution of the one or more processes. Hence,
based on the cross-clientele analysis of the event log of the
one or more processes, the one or more recommendations
may be generated for improvement of execution of the one
Or more processes.

[0120] Thus, the disclosure provides a holistic, data-
driven framework for analysis of the event data of the event
log across the plurality of clients to obtain the cross-clientele
information. Key learning derived from an efficient execu-
tion of a process for a client may be leveraged for execution
of that process for another client efficiently, based on the
root-cause analysis of the cross-clientele information. The
set of root-causes determined for various deviations related
to the execution of one or more processes may be useful to
track opportunities for improvement of client process execu-
tion. Further, the one or more recommendations may be used
as such for improvement of execution of the processes.
Alternatively, the recommendations may be used for simu-
lation of client process execution of the one or more pro-
cesses based on one or more parameters (selected by user or
determined automatically based on the one or more recom-
mendations). The result of the simulation may be used to
assess ideal parameters for the one or more processes, which
may lead to an efficient execution of the one or more
processes.

[0121] The disclosed methods and systems, as illustrated
in the ongoing description or any of its components, may be
embodied in the form of a computer system. Typical
examples of a computer system include a general-purpose
computer, a programmed microprocessor, a micro-control-
ler, a peripheral integrated circuit element, and other
devices, or arrangements of devices that are capable of
implementing the steps that constitute the method of the
disclosure.

[0122] The computer system comprises a computer, an
input device, a display unit, and the internet. The computer
further comprises a microprocessor. The microprocessor is
connected to a communication bus. The computer also
includes a memory. The memory may be RAM or ROM. The
computer system further comprises a storage device, which
may be a HDD or a removable storage drive such as a
floppy-disk drive, an optical-disk drive, and the like. The
storage device may also be a means for loading computer
programs or other instructions onto the computer system.
The computer system also includes a communication unit.
The communication unit allows the computer to connect to
other databases and the internet through an input/output
(I/0) interface, allowing the transfer as well as reception of
data from other sources. The communication unit may
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include a modem, an Ethernet card, or other similar devices
that enable the computer system to connect to databases and
networks, such as, LAN, MAN, WAN, and the internet. The
computer system facilitates input from a user through input
devices accessible to the system through the 1/O interface.
[0123] To process input data, the computer system
executes a set of instructions stored in one or more storage
elements. The storage elements may also hold data or other
information, as desired. The storage element may be in the
form of an information source or a physical memory element
present in the processing machine.

[0124] The programmable or computer-readable instruc-
tions may include various commands that instruct the pro-
cessing machine to perform specific tasks, such as steps that
constitute the method of the disclosure. The systems and
methods described can also be implemented using only
software programming or only hardware, or using a varying
combination of the two techniques. The disclosure is inde-
pendent of the programming language and the operating
system used in the computers. The instructions for the
disclosure can be written in all programming languages,
including, but not limited to, ‘C’, ‘C++’, ‘Visual C++” and
‘Visual Basic’. Further, software may be in the form of a
collection of separate programs, a program module contain-
ing a larger program, or a portion of a program module, as
discussed in the ongoing description. The software may also
include modular programming in the form of object-oriented
programming. The processing of input data by the process-
ing machine may be in response to user commands, the
results of previous processing, or from a request made by
another processing machine. The disclosure can also be
implemented in various operating systems and platforms,
including, but not limited to, ‘Unix’, ‘DOS’, ‘Android’,
‘Symbian’, and ‘Linux’.

[0125] The programmable instructions can be stored and
transmitted on a computer-readable medium. The disclosure
can also be embodied in a computer program product
comprising a computer-readable medium, or with any prod-
uct capable of implementing the above methods and sys-
tems, or the numerous possible variations thereof.

[0126] Various embodiments of the methods and systems
for generation of recommendations associated with client
process execution in an organization have been disclosed.
However, it should be apparent to those skilled in the art that
modifications in addition to those described are possible
without departing from the inventive concepts herein. The
embodiments, therefore, are not restrictive, except in the
spirit of the disclosure. Moreover, in interpreting the dis-
closure, all terms should be understood in the broadest
possible manner consistent with the context. In particular,
the terms “comprises” and “comprising” should be inter-
preted as referring to elements, components, or steps, in a
non-exclusive manner, indicating that the referenced ele-
ments, components, or steps may be present, or used, or
combined with other elements, components, or steps that are
not expressly referenced.

[0127] A person with ordinary skills in the art will appre-
ciate that the systems, modules, and sub-modules have been
illustrated and explained to serve as examples and should
not be considered limiting in any manner. It will be further
appreciated that the variants of the above disclosed system
elements, modules, and other features and functions, or
alternatives thereof, may be combined to create other dif-
ferent systems or applications.
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[0128] Those skilled in the art will appreciate that any of
the aforementioned steps and/or system modules may be
suitably replaced, reordered, or removed, and additional
steps and/or system modules may be inserted, depending on
the needs of a particular application. In addition, the systems
of the aforementioned embodiments may be implemented
using a wide variety of suitable processes and system
modules, and are not limited to any particular computer
hardware, software, middleware, firmware, microcode, and
the like.

[0129] The claims can encompass embodiments for hard-
ware and software, or a combination thereof.

[0130] It will be appreciated that variants of the above
disclosed, and other features and functions or alternatives
thereof, may be combined into many other different systems
or applications. Presently unforeseen or unanticipated alter-
natives, modifications, variations, or improvements therein
may be subsequently made by those skilled in the art, which
are also intended to be encompassed by the following
claims.

What is claimed is:

1. A method for recommending a client process execution
based on event log data pertaining to execution of one or
more client processes corresponding to a plurality of clients
of an organization, the method comprising:

retrieving, by one or more processors, an event log from

a memory device, wherein the event log includes data
associated with one or more events captured during
execution of one or more processes in the organization,
wherein the one or more processes correspond to
services provided by the organization to the plurality of
clients of a predefined type;

analyzing, by the one or more processors, the retrieved

event log across the plurality of clients of the pre-
defined type to determine cross-clientele information
associated with the one or more processes, wherein the
cross-clientele information includes at least a process
compliance deviation between an observed and an
expected client process execution of the one or more
processes;

determining, by the one or more processors, a set of

root-causes associated with the process compliance
deviation of the one or more processes based on at least
one or more process models of the one or more pro-
cesses and/or one or more decision rules associated
with the organization; and

generating, by the one or more processors, one or more

recommendations for the client process execution of
the one or more processes of the organization, based on
the determined set of root-causes.

2. The method of claim 1, wherein each of the one or more
processes correspond to a workflow including one or more
ordered tasks performed by one or more resources associ-
ated with the organization to provide a service to at least one
client.

3. The method of claim 1, wherein the predefined type
corresponds to one or more of: a geographical region of
operation of a client, one or more domains in which the
client operates, a type of work that the client allocates to the
organization, and/or a type of operational or functional
relationship of the client and the organization.

4. The method of claim 1, wherein the cross-clientele
information associated with the one or more processes
further comprises one or more of the one or more process
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models, a process complexity associated with the one or
more processes, one or more bottlenecks associated with the
one or more processes, and/or observed values of one or
more performance metrics associated with the one or more
processes.

5. The method of claim 1, wherein the analysis of the
retrieved event log further comprises one or more of: a
process discovery analysis, a complexity analysis, a com-
pliance analysis, and/or a performance analysis, associated
with each of the one or more processes.

6. The method of claim 5 further comprising determining,
by the one or more processors, the one or more process
models of the one or more processes based on the process
discovery analysis of the event log.

7. The method of claim 1, further comprising determining,
by the one or more processors, the process compliance
deviation based on the compliance analysis of the event log,
wherein the process compliance deviation includes a devia-
tion between expected and observed values of one or more
of: one or more performance metrics, a control-flow related
aspect, a data-related aspect, and/or a resource-related aspect
of the client process execution of each of the one or more
processes.

8. The method of claim 5 further comprising, determining,
by the one or more processors, one or more process bottle-
necks and/or observed values of one or more performance
metrics, of each of the one or more processes, based on the
performance analysis of the event log.

9. The method of claim 1, wherein the one or more
process models of the one or more processes are pre-
determined for the organization and the predefined type of
the plurality of clients.

10. The method of claim 1, wherein the expected values
of the one or more performance metrics is based on the one
or more process models of the one or more processes and/or
the predefined type of the plurality of clients.

11. The method of claim 1, wherein the one or more
performance metrics correspond to one or more of a set of
Key Performance Indicators (KPIs) associated with a client
and/or a set of Service Level Agreements (SLAs) associated
with the client.

12. The method of claim 1, wherein the set of root-causes
is further determined based on an organizational structure of
the organization and/or a skill matrix associated with one or
more resources associated with the organization.

13. The method of claim 1 further comprising simulating,
by the one or more processors, the client process execution
of the one or more processes in the organization, based on
one or more parameters associated with the one or more
processes and one or more process models of the one or
more processes.

14. The method of claim 13 further comprising receiving,
by the one or more processors, the one or more parameters
as a user input from a user, in response to a presentation of
the generated one or more recommendations to the user.

15. The method of claim 13 further comprising determin-
ing, by the one or more processors, the one or more
parameters based on the generated one or more recommen-
dations and/or the one or more decision rules associated with
the organization.

16. A system for recommending a client process execution
based on event log data pertaining to execution of one or
more client processes corresponding to a plurality of clients
of an organization, the system comprising:
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one or more processors configured to:

retrieve an event log from a memory device, wherein the
event log includes data associated with one or more
events captured during execution of one or more pro-
cesses in the organization, wherein the one or more
processes correspond to services provided by the orga-
nization to the plurality of clients of a predefined type;

analyze the retrieved event log across the plurality of
clients of the predefined type to determine cross-clien-
tele information associated with the one or more pro-
cesses, wherein the cross-clientele information at least
includes a process compliance deviation between an
observed and an expected client process execution of
the one or more processes;

determine a set of root-causes associated with the process

compliance deviation of the one or more processes
based on at least on one or more process models of the
one or more processes and/or one or more decision
rules associated with the organization; and

generate one or more recommendations for the client

process execution of the one or more processes of the
organization, based on the determined set of root-
causes.
17. The system of claim 16, wherein the cross-clientele
information associated with the one or more processes
further comprises one or more of: the one or more process
models, a process complexity associated with the one or
more processes, one or more bottlenecks associated with the
one or more processes, and/or observed values of one or
more performance metrics associated with the one or more
processes.
18. The system of claim 16, wherein the analysis of the
event log further comprises performance of one or more of:
a process discovery analysis, a complexity analysis, a com-
pliance analysis, and/or a performance analysis, associated
with each of the one or more processes.
19. The system of claim 16, wherein the one or more
processors are further configured to simulate the client
process execution of the one or more processes in the
organization, based on one or more parameters associated
with the one or more processes and one or more process
models of the one or more processes.
20. A computer program product for use with a computer,
the computer program product comprising a non-transitory
computer readable medium, wherein the non-transitory
computer readable medium stores a computer program code
for recommending a client process execution based on event
log data pertaining to execution of one or more client
processes corresponding to a plurality of clients of an
organization, wherein the computer program code is execut-
able by one or more processors to:
retrieve an event log from a memory device, wherein the
event log includes data associated with one or more
events captured during execution of one or more pro-
cesses in the organization, wherein the one or more
processes correspond to services provided by the orga-
nization to the plurality of clients of a predefined type;

analyze the retrieved event log across the plurality of
clients of the predefined type to determine cross-clien-
tele information associated with the one or more pro-
cesses, wherein the cross-clientele information at least
includes a process compliance deviation between an
observed and an expected client process execution of
the one or more processes;
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determine a set of root-causes associated with the process
compliance deviation of the one or more processes
based at least on one or more process models of the one
or more processes and/or one or more decision rules
associated with the organization; and

generate one or more recommendations for the client
process execution of the one or more processes of the
organization, based on the determined set of root-
causes.
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